Purpose: Several studies have reported that musculoskeletal disorders and discomforts experienced by children and adolescent students are closely related to the weight of bags or backpacks carried by them. Since students are at growth and spinal development age, attention to the pressures on their bodies is important. These pressures can cause musculoskeletal problems and various growth disorders. This study aimed to investigate the prevalence of Low Back Pain (LBP) and its relation with the backpack weight among students.
Introduction
chools are among the places where students spend most of their time. Since students are at growth and spinal development age, attention to pressure on their bodies is important. Pressure can cause musculoskeletal problems and various growth disorders. The weight of the schoolbags or backpacks carried by the students are among the most important issues, in this regard. Risk factors for musculoskeletal discomfort associated with schoolbag carriage include the combined effects of heavy loads, load shape and size, time spent carrying the load, and position of the load on the body [1] .
Carrying of the backpacks, because of the weight distributed between the 2 shoulders, allows students to carry books and school supplies more easily; however, the excessive increase in backpack weight can cause pressure and damage to the shoulder and spine [2] . Studies have shown that musculoskeletal discomforts experienced by growing children are significantly related to backpack loads, and heavy backpack loads can actually result in postural changes. However, the number of these studies are limited [3] . In addition, studies have reported that the amount of musculoskeletal pain associated with bags or backpacks is higher in girls than boys [4, 5] , while other studies have shown no differences in this regard [6] .
The kinematic effects of carrying backpacks include forward lean of head and trunk, muscle imbalances, and changes in posture and walking rhythm [2] . Moreover, carrying heavy backpacks can cause spinal cirrhosis, a non-symmetrical condition of the trunk, and degeneration of the intervertebral discs over time [7] . one-strap backpacks cause more lateral spinal bending and shoulder elevation compared to two-strap ones [2] . Carrying backpacks with weights of more than 15% of the body weight causes a limitation or failure to maintain a correct posture, and even can reduce lung capacity [8, 9] .
Low Back Pain (LBP) is one of the most prevalent pains. Approximately 60% to 80% of people have experienced LBP during life [10, 11] . The prevalence of LBP is higher in adults and many studies have evaluated its prevalence among adults. However, the number of studies conducted to assess the prevalence of LBP and spinal problems in children is limited [12] . The prevalence of BBP increases dramatically during adolescence from less than 10% in the pre-teenage years up to 50% in 15-to 16-year-old teenagers. There is high concern that heavy backpacks carried by adolescents contribute to the development of LBP [4] . This study aimed to investigate the prevalence of LBP and 
Highlights
• There is a significant difference between the two groups in terms of backpack weight both in girls and boys.
• The results of logistic regression analysis indicated that the variable of backpack weight can predict LBP.
Plain Language Summary
Musculoskeletal disorders and discomforts experienced by children and adolescent students may be related to the weight of bags or backpacks carried by them. Students are at the age of growth and spinal development and attention to the pressures on their bodies is important. This study aimed to investigate the prevalence of Low Back Pain (LBP) and its relation with the backpack weight among students. This cross-sectional study with non-experimental design was conducted on 2000 elementary and secondary school students who were randomly selected from schools in Tehran City, Iran. Students with grouped in LBP group and control group based on the study inclusion criteria. The weight of their bags or backpacks was measured and recorded, too. The intensity of pain was measured using the Visual Analogue Scale. Furthermore, the Pearson correlation coefficient was used to determine the relationship between the weight of backpacks and the intensity of pain. In addition, logistic regression analysis was used to assess the predictability of LBP based on the backpack weight. The Pearson correlation test results showed a significant correlation between the weight of backpacks and intensity of LBP among boys (r=0.26, P=0.007) and girls (r=0.31, P<0.001). Furthermore, results of logistic regression analysis indicated that the variable of backpack weight can predict LBP (B=0.52, P=0.01). Thus, the weight of the bags or backpacks carried by children and adolescent students has a significant relationship with the prevalence and intensity of LBP in this age group. its relation with the backpack weight among children and adolescent students in Tehran City, Iran.
Materials and Methods
This cross-sectional study with non-experimental design was conducted on elementary and secondary school students (boys and girls) who were randomly selected from schools in 5 districts of Tehran (regions 3, 5, 10, 12, and 14) . According to similar studies, the sample size was considered 2000 students (1000 boys and 1000 girls). Exclusion criteria were having a history of traumatic injury or fractures in the spinal and pelvic regions, history of hospitalization, rheumatic diseases and having postural disorders like scoliosis. To collect data, a questionnaire was designed surveying demographic characteristics of students, including age, sex, weight of carrying bags or backpacks, satisfaction with the weight of bags or backpacks, and pain in the various spinal regions. Students with LBP for more than 6 weeks during the study or during the last 3 years at 3 intervals that each lasted for 1 week or more were listed in a group with LBP and others in a group without LBP (the control group).
To examine the prevalence of LBP in students, absolute and relative frequency distribution tests, and for examining the correlation between LBP and weight of backpacks, Independent t test were employed. Furthermore, the Pearson correlation coefficient was used to determine the relationship between the weight of backpacks and pain intensity. In addition, logistic regression analysis was used to assess the predictability of LBP based on the backpack weight.
Results
Of 2000 students participated in the study, 26% had LBP (29.6% girls, and 21.8% boys). Mean±SD of LBP in girl and boy students were reported as 3.4±2.8 and 2.3±5.8, respectively according to the Visual Analogue Scale (VAS). Table 1 presents Mean±SD scores of backpack weight in both groups and the results of t test. The weight of carrying backpacks was between 300 g to 12 kg (Mean±SD backpack weight: 4.5±1.9 kg). There was no interaction between gender and back pain in relation to the backpack weight (P=0.09). According to t test results, there is a significant difference between the two groups in terms of backpack weight both in girls and boys (P<0.05).
The Pearson correlation test results revealed a significant relationship between the weight of backpacks and intensity of LBP among boys (r=0.26, P=0.007) and girls (r=0.31, P<0.001). Furthermore, the results of logistic regression analysis indicated that backpack weight can predict LBP (B=0.52, P=0.01). Overall, the weight of the bags or backpacks carried by children and adolescent students has a significant relationship with the prevalence and intensity of LBP in this age group.
Discussion
The results revealed that about 26% of students had LBP, which is relatively high considering their age. Moreover, based on the results, the prevalence of LBP in students had a significant relationship with the weight of the carrying bags or backpacks, which is consistent with the results of previous studies in this area [3, 13, 14] . The average weight of students' backpacks in the current study was about 4.5 kg, which is lower than the amount reported in previous studies [15] [16] [17] [18] .
The heavy load of schoolbags found out in this study (300 g to 12 kg) can indicate that some students carry books more than what they need on a daily basis. It is also possible that students had to carry more books because of different school programs or because some books contain higher number of lessons (pages). This makes the bags heavier and exerts excessive pressure on the student's spine. Given the backpack load, it was found that most students with LBP were among those whose weight of bags was above this range.
According to the student's parents, some students carry objects more than needed in their bags or backpacks that makes their schoolbag load heavier than normal range. For normal and painless activity, a normal and controlled pressure must be exerted on the muscles and joints of the body to stimulate them and improve the nutrition of the joints and tissues around them. While, inactivity and decreased normal pressure through disrupting the joint feeding system and reduction of muscle stimulation can cause disorders and muscu- For this purpose, it is possible to prevent the occurrence of LBP in students by installing closets for each student and class scheduling by considering the weight of the carried books. This will significantly reduce the cost of treatment for back pain.
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